INTRODUCTION
The aim of this paper is to prove existence of multiple critical points of functionals 03A6 which are defined on ordered Hilbert spaces. More preci-Identity-K with K being compact and increasing with respect to the order structure on H. The first results concerning functionals of this type were obtained by Hofer in [6] . Here we extend some of his results. Our Theorem 2.4 says that an order interval C which contains 2n local minima of 03A6 ordered in a special way must contain at least 3 n critical points. Another result, Theorem 2.5, has following interpretation.
Let E be the set of all local minima of 03A6 and draw an edge between u, v E E iff u and v are order related and there is no such that this way we define an abstract graph. Then Theorem 2.5 simply states that subgraphs of a certain type correspond to critical points of ~. The proofs of these results are based on Morse type arguments adopted to our setting. In section 1, we list some preliminary results ; in section 2, we prove our main theorems ; in section 3 we apply our results to the problem:
+ u(l -u)(u -a(t )) -0, u' (O) -u' ( 1 ) = 0. We prove that if a(t) -1 /2 has k -1 zeros than the least number of solutions of this equation is equal to 2k+ 2 + ( -1)k-1 . 3 Lastly, we mention that in a forthcomming paper using some ideas of [4] we extend our results to cover problems without variational structure and applicable to PDE's.
NOTATION AND PRELIMINARIES
In this section we state some basic tools and results in critical point and Morse theory.
Let H be a Hilbert space with scalar product ( , ) and norm )) ~.
If 03A6 E C 1(U, R) for some open subset U of H, Ø ~ C cu, and a E R, S c R we set We say that ~ satisfies (PS)c (Palais-Smale condition on C), if for every sequence un ~ ~ C such that ~(un ) ~ is bounded and ~' (un ) --0 there is a convergent subsequence Unku E C.
With H*(X, Y) we indicate the singular cohomology groups with R-coefficients of the pair of topological spaces (X, Y), If Note that if C has nonempty interior and u E Cr C) n int C then P~, u . Also if u E C is an isolated local minimum then 1.
The following lemma in the case U = C = H is well-known. Proof. - The proof is the usual one (see [8] , Lemma 3.3) . To define deformation retractions one can use the positive semiflow r~ associated to Vol. 7, n° 4-1990. the differential equation u = -,~( ~~ ~' (u) ~) )~' (u) where ~i(t) = 1 and =1/t, t >_ 1. However, in our setting we must make sure that r~(t, ~) E C for t * 0, ~ E C. But this follows from the assumptions that C is closed convex, C and the sub-tangential criterion (see [5] [7] .
Assume that H is a Hilbert space, ~ E C2(U, R) 4-1990. and ii ) is obvious. Finally assume that 0 is neither a maximum or a minimum of ~. We can assume that '11 is increasing on ( -6, 6 ). Define The following concept will be useful later. By an ordered Banach space we mean a pair (F, P) where F is a Banach space and P is a closed convex subset of F such that ( -P) n P = 0 j J and R + x P c P. The set P is called a cone. Using that fact we derive : [0, be the standard n-cube in R n. By V we denote the set of its vertices. A (n -1) dimensional face of In is the set I x ... x I x J x I x I ... x I for some k E [ 1, ..., n J and ak equal to 0 or 1. A (n -2) dimensional face of I n is a (n -2) dimensional face of some (n -1) dimensional face of I, and so on. We make the simple observation that if Ii, 12 are k dimensional faces of In then either 11 = 12 or I1 ~ I2 = Ø or I1 ~ 12 = 13 where 13 is a (k -1) dimensional face. We also remark that each k dimensional face is completely determined by its vertices and that the number of k dimensional faces of In is given by n 2 n -k.
I is given by (nk) 2n-k.
We introduce an ordering on V by Now 
Proof. Ci n C2 . [2] . They consider an equation in which f (t, u) = u(I-u)(u -a(t )) . Here a is a C 1-function [ Here the stability of the solution u means that the principal eigenvalue ~ of the linearized problem is nonpositive.
The proof of the existence of stable solutions is based on the method of super-and subsolutions. For a given Zo ~ Z they construct a subsolution u and a supersolution u for the problem (5-6) so that 1:{(t) u(t ), t E [0, 1 ] . Then there is a stable solution u E [u, m (see [1] ).
Moreover, for small E > 0 an order interval [u, MJ contains exactly one stable solution u and the principal eigenvalue ~ of (7) at u is strictly less than zero. Also note that the problem (5-6) has two obvious solutions u = 0 and u == 1 and all solutions have their values in [0, 1]. We will be interested in the following question ; assume that a is as above and Z ~ -k. Let E be sufficiently small so that their theorem holds. We ask what is the least number of solutions of (5) (6) . For the sake of simplicity we assume that e = 1. Let
We equip H with the inner product
It is easy to show that (H, P) is an ordered Hilbert space and that P has nonempty interior.
We define
The number X is chosen so that f~, (t, ~ ) is increasing and
Hence, if u is a stable solution of (5-6) then (~ " (u)h, h)~, >_ p ( ~ h h E H and that means u is a strict local minimum of ~. On the other hand, if u is a local minimum of 03A6 then (03A6" (u)h, h)03BB ~ 0 and u must be a stable solution. Thus all stable solutions found in [2] are all local minima of ~.
We denote the set of all local minima of 03A6 by E. Let ti ... tk-l 1 be the zeros of a(t) -1/2 and to = 0, tk -1. With each point u E E we associate a k-tuplet of numbers a(u) = -(«1, ... , ak) in the following way :
Moreover from the fact that a'(ti)u'(ti) 0 for u E E, i = I , ... , k it follows that a(u) = («1, ... , ak) satisfies : ai = 1 for i odd implies Proof. -Using the same notation as in the lemma we see that the last number of solutions of (5) (6) 
